Journal of the Korean Data & http://dx.doi.org/10.7465/jkdi.2016.27.2.353
Information Science Society gt o] E] A B3} 313 7]
2016, 27(2), 353-362

d3H UFe 2T

4
fof
il
ol
X
N\

=9 A<t

EEEEER LS
A 2016d 2€9 169, 4 2016d 39 16Y, AAEA 20169 3¢¥€ 219

Q oF
2}

-

tlolE upo g2 1 wlelEjol]l WAl o] e Mz WAy Ao e A2e FAT £, o
1€

£ 2A sto] G BEHTA S Zolth. A7) WA A5 wlolg mreld 7Y F
o Sl A RAE Ay B A1l ool B sl BEE 0o € wg okl 7)o
= B A7AEel o5 ATy BhE A% FHE ZES0] sl gtk oF FelA YA &
St ol A s ZEEe] Wl e Bo) Aot A8 BT &wm ok 2R S
Lﬂﬁ%}l Atk o] BAE AT A3 B LRANE $EE S DY S5 Adsa 2 7

AE Folo] 84 TVAAL, 2 A3k L LA AUGHE 23 WA S 9ol @
M o e Aol o) oz vehlm 29 AL T Aol 29 ge 2k Zlow
etk Ea SANANE, A W BANE, Tel7 29X WS 7] wek /12 ad e

4 WA EER $E AYA R 37 o8 5UW 2L @ 4 Qe

9 dlol 7lso] 2 thiskE AthARE Hot AEsHA o Seta agH o AEsEE PR
£ AlFshe SAll AAN= 7}%‘2&‘3 71es 7FsA silen, w7ARdeAY AL, AAl, A,
23}, A37e 5 g Fokll 82 4 Aok (Parka} Pi, 2015). o2 3k 1] dlojE] &4 7]& F9| 3t
w7} dlelg mfelyd (data mlnlng)‘ﬂ ], ol= okt Fejol dlolE ez RH FAFE = A4
o} M2 WA BAS P T, o2 DA o) AARe] BEFLA SH Aclth (Park, 2014b).

dlolg] mpolyd 7|¥ FolA Wo] FLEHT 9 AF#A F2& (association rule) Agrawal
(1993)°] Hz=E Aotelgdon, TnT =% (interestingness measure)ol| ]3| ©]o]Ejw o]0
B0l Qi VHES BANS T2 TAA AR B4 PO S8 FoplA A% 285
o (Park, 2013b). AT T SAL 9% uAel FulE Zwelt AAE (support), A%E
(confidence), 12|11 U““: (lift) Sol ek 28d o]H3 7| 2AQ] SE2E &3 A FALS
zh= glol= A7) QoA o] & | Adt] Hsl B2 AFE7) 3= o] gt} (Silberschatz@l Tuzhilin,
1996; Tan %, 2002; Ahn¥} Kim, 2003; Jin 5, 2011; Park, 2011a; Park, 2011b; Park, 2012a; Park,
2012b; Cho$} Park, 2013; Park, 2013a; Park, 2013b; Lee®} Bae, 2014; Park, 2014a; Park, 2014b;
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IC(z = y) = (VpWylz) — Vo) + (V1= plylz) — V1 - p()? (2.1)

A7)z A A, y= TIASE, p(ylz) = P(Y = 1|X = 1), 22|32 p(y) = P(Y = 1)< on|3t
ok = 52 o w2 volErt AR e 242 Ut o §-83 o] vk AR +f
Fol Yuidg uejshe ol SlojAl Al RAAS o A&t e 7] 913 oot o] 9 &E
o] Al FEhE AT

Gz = y) = V(o) (2:2)
A71A p(z) = P(X = 1)oltt. o83 W8-S Fste] 4 (2.1)3% 4 (2.2) 278 d&d4 +H2 FF
A JVE SER vt 2o A S8 ATtk

H(x—y)=Gx—y) - IC(x—=y)=/p(

D [(Vewle)— VW) +(/T=p{le) -V T=p())"] (23)

Lee$} Bae (2014)7} Z1SH3k 4] (2.3)S A4 FH o] oA *b%i Fo] AF T ollA yo] ¥
FH FES W ke 3719 2o AFEAA £ o FH FES W ke A7E FEA olE 29
¥ = FEE VEAE 1S ot o] S5 4 ¥ @IS 2 HER B =RAdAME
ol F e AolZ YehE %9 X A& (indicator function) & & sle] oS3 22 5 A7

A Z58 AstnA sk
SH(z = y) = V(@) [L(Vp(ylz) = Vo) = I(v1 = plyle) - VI=p@))’]  (2.4)
o] Aol AHEE A A T 2ol Aol
+1, if p(yle) > p(y) I +1, if p(glz) > p(y)
~1, if p(ylz) < p(y) ~1, if p(7lz) < p(7)
AZIA p(gle) = = 0|X = 1)°]2, p(g) = P(Y = 0)o|t}. U¥HHO=E p(ylz) > p(y)°ld
p(glz) < p(g)7t ‘é%lffh, p(ylz) < p(y)°old p(glz) > p(y)7t HEE 4 (24)F B4 2] 71&
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ifp( | ):p(y) (25)

A= o] Al <o) A ARY FVe Y AR AR FVE A 1T FAl AF
de] wreke) wiel &7 249t =8k Ay 3389 $A7F v E p(z)E ply)7F H3 p(yle)=
p(zly)7t S22 Wt o R SH(z — y) # SH(y — z)7} 8& & 5 Jth. 2¥E=E SH(z — y)+
742 A3} A9 TRAHE SEAT T 5 A0

H =R Aotsl= & A7 &S5 SH(z — y)oll U3l Piatetsky-Shapiro (1991)7} A|otal &
WE ZE0 271 B o RE dobn A AT,

(274 1] p(x)2} p(y)7F A= & Wl p(ry) 7t S7FHH SH(z — y)& S7Hch o714 p(ay)
P(X =1,Y =1)& 2u]3c}
(59) o] EAL dFA H7F 71EY F83 B4 F9] VR 4 (2.5)9 A WA AL p(zy)ol Hsl

OSHe ~y) _ ) oy [~ Vo) olwl) + v/o@)/ /o) > 0

1 Aol pylz) > p(y)olBZ p(glz) < p@)7F Heof AARCE ¥} Fe 2A "k wepA
p(xy) el grol 71 uel S7lkskes AL & 4 ok
s SERE

5)e] 7 WA A, 5 p(ylr) < p(y) p(zy)el B3 v Eetd theat 22 298 de

OSH(z — y)
Ip(zy)

o] A%olE plylz) < p(y) 122 p(glz) > p(z)7k =ol AA
p(ay)®) Gl Z7Hgel wet T A $400] S5 A & 5

= 1/ [V r) — o o] > 0

Moz ool zke 27 Ak wed

3|
2
Ak

(A 2] SH(z — y)+= p(y)d] ol wah Zrasict.
(%) A (2.5)9 A WA A2 p(y)ol &) vEe F Felstd o) 2o
OSH(x —
# V@) [~Vple) /p(y) + V@) /v/e(@)] <0

A71A p(ylz) > p(y)©1L p(gle) < p(F)olBE AAALR F9] Fhg A Aot wEbA p(y)Y Fhel
Z7V8e) whe} SH(z — y) 7} Zashs 248 & 4= 9t
2l (2.5)9] T WA AL p(y)ol &3l v]EsHd o237 22 A3E d=ot
w

@) —F[\/p ylz)/p(y) — Vp(glz) /F} <0

4714 plyle) < p(y)°I T p(gla) > p(H)oIRE AAALR g G2 27 Ak webA p(y)) @&
o) Z7Fgell wek SH(x — y)7h 4B A & % ek
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(27 3] AT X EF Y7 A2 SHold SH(x — y) =0°]

(59) X Y7 AZ Sold 4] (2.5)9 ZF AolA 25 <] A
2% SH(x —y)=00] E& &

=

o] AolHE AAE o gate] 5 APA 22 SH(z — y)o| F8AL 1RSI} AT} o]F 9
3 WA TeH 2L ARE Eolol 7129 H(z — )9 SH(z — y)o] ZE2 vlas)ur]z s,

Table 3.1 Case 1
Y
1 0
1 0.03 0.07 0.10

X 0 0.17 0.73 0.90
Total 0.20 0.80 1.00
Table 3.1 A X ¢} Yol thgh 39 w]-&2 242} p(x) = 0.1, p(y) = 0.20]3L, FJ AH == P(ylz) =
3, 29 AHELE Pylz) = 019018, FAEE Plylr)/ply) = 152 vpehbd AAA 02 oo o
-?ﬂ'*éo] ZA3tta B 4 ok o] AlElYlA H(x — y) = 0.00420]3, p(y|x) > p(y)°]BZ SH(z —
y)v Hx — y)2 5943 &9 g2 244 9t
oozt 2o AnAQl A% ts) BYA SESS vws|E] As) Table 3.29] Al T3}
w17} gt
Table 3.2 Case 2
% Total

1 0.03 0.07 0.10
0 0.57 0.33 0.90
Total 0.60 0.40 1.00

X

Table 3.29A4 p(x) = 0.1, p(y) = 0.6°]2L, Fe] AF == P(y|lr) = 0.3, 22 AFEE Py|lz) =
0.630, Fd== P(ylz)/p(y) = 0.52 UM 5 X Viole 29 A&7
AN H(z — y) = 0.0295°]31, p(y|z) < p(y)°ol2Z2 SH(xz — y) = —0.02957
S} el g 2k

Table 3.17} Table 3.28] T+ %& v|wdRd 7|&2] H(zx — y
4] PP UhEA RoHe WEel] ¥ ERoIA AR ZEA SH( - )t P AVAE
e Aot ¥l oz Uehin 29 ARAL AL Aol 29 g 2t Aow tehim
= °] SE& H(z — y)9 543 3hs 7 54l 92

£ SH(z - )2 $842 % 0 A3 FA A3 Park (201
= %%U]U—Z]' st WA FAAANETL SUFeHs Aol SH(z — y)
$18fl Table 3.3¢] tlo]&|& ©]&3tct.

Table 3.3 Simulation data (1)

_,d
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Q,
H
oX,
lo,
oL
%
o T
Ec

Y
Total
1 0 otal
x 1 a 50 —a 50
0 30 —a a+ 20 50

Total 30 70 100
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Table 3.3914 &5 X9} Vo] 3 252 247} p(r) = 0.57% p(y) = 0.3°]t}. Table 3.3 025 ]
A% supp = p(zy), A= confy = p(ylz), conf- = p(ylx), F&= lift = p(ylz)/p(y), 13 F
T AYA S SHE AXSHE Table 3.49] 235 d& 4 itk o714 av A T HIE P(X =
LY = 1), d= $A ¥ SANE P(X = 0,Y = 0), b%} c= 22t 8294 WIE P(X = 1,Y = 0)3}
P(X =0,Y = 1)& gudit}y. =3 o]2 238 o2 Yeld Figure 3.1 2tk I3oA confi2
confiE vt
ol &t Tl H niet Zo] FALAYNE a7} F7FE Wt AAE, confy, FEE
= SH7} S7kshs Wl conf = #astal ok webA 71230 A B2 71esst SHe
AR FdE s & Aok B9 P ghol 1HG A2 Aol SH7F 59 o= Y
WL, =S gho] 1ETh 2 Afolle SH7F 49 o= Yetens SHe dade] 3= & =

Aok A ¢ 4 Aok

j

Table 3.4 Outputs of signed Hellinger measure by simulation data (1)

a b c d supp confy conf_ lift SH

1 49 29 21 0.010 0.020 0.980 0.067 -0.1333
2 48 28 22 0.020 0.040 0.960 0.133 -0.1000
3 47 27 23 0.030 0.060 0.940 0.200 -0.0773
4 46 26 24 0.040 0.080 0.920 0.267 -0.0602
5 45 25 25 0.050 0.100 0.900 0.333 -0.0468
6 44 24 26 0.060 0.120 0.880 0.400 -0.0359
7 43 23 27 0.070 0.140 0.860 0.467 -0.0271
8 42 22 28 0.080 0.160 0.840 0.533 -0.0199
9 41 21 29 0.090 0.180 0.820 0.600 -0.0141
10 40 20 30 0.100 0.200 0.800 0.667 -0.0095
11 39 19 31 0.110 0.220 0.780 0.733 -0.0059
12 38 18 32 0.120 0.240 0.760 0.800 -0.0032
13 37 17 33 0.130 0.260 0.740 0.867 -0.0014
14 36 16 34 0.140 0.280 0.720 0.933 -0.0003
15 35 15 35 0.150 0.300 0.700 1.000 0.0000
16 34 14 36 0.160 0.320 0.680 1.067 0.0003
17 33 13 37 0.170 0.340 0.660 1.133 0.0013
18 32 12 38 0.180 0.360 0.640 1.200 0.0029
19 31 11 39 0.190 0.380 0.620 1.267 0.0051
20 30 10 40 0.200 0.400 0.600 1.333 0.0078
21 29 9 41 0.210 0.420 0.580 1.400 0.0111
22 28 8 42 0.220 0.440 0.560 1.467 0.0150
23 27 7 43 0.230 0.460 0.540 1.533 0.0194
24 26 6 44 0.240 0.480 0.520 1.600 0.0243
25 25 5 45 0.250 0.500 0.500 1.667 0.0298
26 24 4 46 0.260 0.520 0.480 1.733 0.0359
27 23 3 47 0.270 0.540 0.460 1.800 0.0425
28 22 2 48 0.280 0.560 0.440 1.867 0.0497
29 21 1 49 0.290 0.580 0.420 1.933 0.0575

o2 & o] TARCR 7|&57] Y8 (a=7,b=143, c =23, d = 27)2 A8} (a = 21, b = 29,
c=0,d=41) A9 vLNEA 7 B thal = Xof Thet LA ulgo] 0.501 88 \/p(z) =

0.70710] = v, A2te] 2ol /p(ylz)—/py) St vp(yle)—/p)2 Frel Z+2-0.173634 0.0907 ©]

)71, o] Aol 247t 0.10049} -0.07510] w =, XJZMW% Fo) AL e ol &

N

Q_E AR ST, %° AHEE Ve gho]l G2 & Axka vhde FxtelM= Fo] ABS Ve
e gol do= Fozla 5o dddE LPE}LH jrol o= dojxint. ol met SHE kel AA}
o Bfole &4 %bﬂ 002711 TAke] Aol ko] k9l 0.01112 VERbA A7 B7} 7)1 Ze

SHE G188 A 210 9 AHGS FEE ¢+ Ax Lol o) ALEE BHE AU 4 2
o}
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Th2.0 2= Table 359 TAEE o] 83k] BAANE b Z70] T SH(z — y)] WHahe ¢
Ag bR A B

Total
1 0
x 1 50 — b b 50
0 b+ 20 30—0b 50
Total 70 30 100
Table 3.50014 & Xo} Yo £ &2 Zt7 p(x) = 0.57 p(y) = 0.7°]t}. Table 3.52HF

supp, confi, conf_, lift, 18)3 &% SHE 74F3E Table 3.6 ¥ Figure 3.29] 235 <& 4 9l
th. 2™ confore conf-E Sn|Sith. o] FollA] B wie} Zo] ELANE b7} S/l whet A
A%, confy, FAE, 18 SH7L Zadhe whado conf & 718k itk o] BellME S5 SHe
T2 ARTE 71 RAQA AR H 71EEF FLS RS & Ak =3 FAE gro] 18T 2 F
ol SH7F ¥9] ez AE A, F4E ol 15tk 22 Apole SH7E 49 ghoz A
AoET SHE Adgo WEe AZs7 veha ok

oo thall FA RO T Aotr 7] Y& (a = 45, b =5, ¢ = 25, d = 25)%) A9} (a = 28, b
22, ¢ = 42, d = 8)% A5 wws|rd 7 Fof o) m = 0.7071¢] =1, A=A 7ol
VoWle) = Vo) p(@le) — /p@)9 kel 2zt 0.11203} -0.23157} = a1, Ao} F-olle
-0.08837} 0.1156°] "t} =, AzNA = F 03%* < Uehde $42 ¢ geg ey
AL vehlie 742 29 Fo vehd Wil SatelAl= ¢ AdAdS vehli: ?*4‘”
%;EOE A AT 2o AEE Vel 5 ‘% 29 o AE Atk wEba SH gho] Ak

Folls ¥ A 0.0468%, 24 Aol 59 32l -0.015022 vFEhtA o] FeolE SHE 1
TEOH o AL WFS ForF 5 e A2 Flo] Hlrk

o Nl

n]o n{o N

o 1o



Table 3.6 Outputs of signed Hellinger measure by simulation data (2)

Signed Hellinger measure for directional association

a b c d supp confy conf_ lift SH
50 0 20 30 0.500 1.000 0.000 1.429 0.2310
49 1 21 29 0.490 0.980 0.020 1.400 0.1333
48 2 22 28 0.480 0.960 0.040 1.371 0.1000
47 3 23 27 0.470 0.940 0.060 1.343 0.0773
46 4 24 26 0.460 0.920 0.080 1.314 0.0602
45 5 25 25 0.450 0.900 0.100 1.286 0.0468
44 6 26 24 0.440 0.880 0.120 1.257 0.0359
43 7 27 23 0.430 0.860 0.140 1.229 0.0271
42 8 28 22 0.420 0.840 0.160 1.200 0.0199
41 9 29 21 0.410 0.820 0.180 1.171 0.0141
40 10 30 20 0.400 0.800 0.200 1.143 0.0095
39 11 31 19 0.390 0.780 0.220 1.114 0.0059
38 12 32 18 0.380 0.760 0.240 1.086 0.0032
37 13 33 17 0.370 0.740 0.260 1.057 0.0014
36 14 34 16 0.360 0.720 0.280 1.029 0.0003
35 15 35 15 0.350 0.700 0.300 1.000 0.0000
34 16 36 14 0.340 0.680 0.320 0.971 -0.0003
33 17 37 13 0.330 0.660 0.340 0.943 -0.0013
32 18 38 12 0.320 0.640 0.360 0.914 -0.0029
31 19 39 11 0.310 0.620 0.380 0.886 -0.0051
30 20 40 10 0.300 0.600 0.400 0.857 -0.0078
29 21 41 9 0.290 0.580 0.420 0.829 -0.0111
28 22 42 8 0.280 0.560 0.440 0.800 -0.0150
27 23 43 7 0.270 0.540 0.460 0.771 -0.0194
26 24 44 6 0.260 0.520 0.480 0.743 -0.0243
25 25 45 5 0.250 0.500 0.500 0.714 -0.0298
24 26 46 4 0.240 0.480 0.520 0.686 -0.0359
23 27 47 3 0.230 0.460 0.540 0.657 -0.0425
22 28 48 2 0.220 0.440 0.560 0.629 -0.0497
21 29 49 1 0.210 0.420 0.580 0.600 -0.0575
20 30 50 0 0.200 0.400 0.600 0.571 -0.0659
T sUpR
159 — conft
conf2
—in
H
| &
05 \ “-u_‘_\
\
0.0
0.5
01234567 B 9101112131415161718152021 2223242526 27282830
Figure 3.2 Outputs of signed Hellinger measure by simulation data (2)
£ EYANE ¥ A °] TAANE d9] Wslel| wet SH(z — y) 7t Wslete ¢4
Az 7ol Table 3.49F FAFE 235 Ao, $249] 4ol Table 3.67}
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4. A&

25d 9 HolHrt 4l A% FHer A e 7Rt olF 45t #3838 ARE Fohf
= tlolEuteld 7]go] FEW T It} (Park, 2013a). & =Fo|A= Lee9} Bae (2014)7} A¢kst &
A Sxol el Ao WS Uehd Qe 73 94 S5 Nste] SvE 59 24 5
% o BE FAstE BT AAE o8t Abe Fx9 FEAS ATETE WA Y AR
TR o] AW FAS FED A=Al el A Sl AES 2, 7Y SEE BF ¥
o] freg Aste ol AAAY WIS et £ gldlev e YA S% SH+ BY Afole &
o grer, a2a R Aol o HoZ v AddAe] s 99 5 Atk =3 A
T S5 848 & o AAS BN Slel SAIEARIET Srkehs A2k 294 Rt St
< Aol tsf "slske FES BT I 23, SAANIETE Sl whet AAE, confy,
FEE, 2B F5 SH7L S7Fske whdol confov stk webs 7124 AdA 37 7%
% SH+ $7 577 5438 AL & 5 Sty EGANET S wet AAE, confr, T
%, 28 SH7} Z4shs v conf-= 718ttt o] A9ole S5 SHE F3F o571 71824
A AW F7F V1EEH FLE AS € 7 AT F AY BF B4R Fhol 15T A2 A
= SH7F 59 #ez uehgtar, 4= gte] 15tk & Beole SH7F &9 geg yegens

References

Agrawal, R., Imielinski, R. and Swami, A. (1993). Mining association rules between sets of items in large
databases. Proceedings of the ACM SIGMOD Conference on Management of Data, Association for
Computing Machinery, New York, USA, 207-216.

Ahn, K. and Kim, S. (2003). A new interstingness measure in association rules mining. Journal of the
Korean Institute of Industrial Engineers, 29, 41-48.

Beran, R. J. (1977). Minimum hellinger distances for parametric models. Annals of Statistics, 5, 445-463.

Cho, K. H. and Park, H. C. (2013). A study of Gyungnam’s social indicator survey using data mining.
Journal of the Korean Data Analysis Society, 15, 2489-2497.

Lee, C. H. and Bae, J. H. (2014). A new importance measure of association rules using information theory.
Journal of rhe Korea Information Processing Society Transactions on Software and Data Engineering,
3, 37-42.

Jin, D. S., Kang, C., Kim, K. K. and Choi, S. B. (2011). CRM on travel agency using association rules.
Journal of the Korean Data Analysis Society, 13, 2945-2952.

Park, H. C. (2011a). Association rule ranking function by decreased lift influence. Journal of the Korean
Data € Information Science Society, 22, 179-188.

Park, H. C. (2011b). The proposition of attributably pure confidence in association rule mining. Journal
of the Korean Data € Information Science Society, 22, 235-243.

Park, H. C. (2012a). Negatively attributable and pure confidence for generation of negative association
rules. Journal of the Korean Data € Information Science Society, 23, 707-716.

Park, H. C. (2012b). Exploration of PIM based similarity measures as association rule thresholds. Journal
of the Korean Data € Information Science Society, 23, 1127-1135.

Park, H. C. (2013a). The proposition of ¢ ompared and a ttributably pure confidence in association rule
mining. Journal of the Korean Data & Information Science Society, 24, 523-532.

Park, H. C. (2013b). Proposition of causal association rule thresholds. Journal of the Korean Data &
Information Science Society, 24, 1189-1197.

Park, H. C. (2014a). Comparison of cosine family similarity measures in the aspect of association rule.
Journal of the Korean Data Analysis Society, 16, 729-737.

Park, H. C. (2014b). Comparison of confidence measures useful for classification model building. Journal
of the Korean Data € Information Science Society, 25, 1-7.



Signed Hellinger measure for directional association 361

Park, H. C. (2015). A study on the ordering of PIM family similarity measures without marginal probability.
Journal of the Korean Data & Information Science Society, 26, 367-376.

Park, J. H. and Pi, S. Y. (2015). A study on wt-algorithm for effective reduction of association rules.
Journal of the Korea Industrial Information Systems Research, 20, 61-69.

Piatetsky-Shapiro, G. (1991). Discovery, analysis and presentation of strong rules, Knowledge Discovery
in Databases, AAAI/MIT Press, Cambridge MA, USA, 229-248.

Silberschatz, A. and Tuzhilin, A. (1996). What makes patterns interesting in knowledge discovery systems.
IEEE Transactions on Knowledge Data Engineering, 8, 970-974.

Tan, P. N., Kumar, V. and Srivastava, J. (2002). Selecting the right interestingness measure for association
patterns. Proceedings of the Eighth ACM SIGKDD International Conference on Knowledge Discovery
and Data Mining, Association for Computing Machinery, New York, USA, 32-41.



Journal of the Korean Data & http://dx.doi.org/10.7465/jkdi.2016.27.2.353
Information Science Society gt o] E] A B3} 313 7]
2016, 27(2), 353-362

Signed Hellinger measure for directional association

Hee Chang Park!

'Department of Statistics, Changwon National University

Received 16 February 2016, revised 16 March 2016, accepted 21 March 2016

Abstract

By Wikipedia, data mining is the process of discovering patterns in a big data
set involving methods at the intersection of association rule, decision tree, clustering,
artificial intelligence, machine learning. and database systems. Association rule is a
method for discovering interesting relations between items in large transactions by in-
terestingness measures. Association rule interestingness measures play a major role
within a knowledge discovery process in databases, and have been developed by many
researchers. Among them, the Hellinger measure is a good association threshold con-
sidering the information content and the generality of a rule. But it has the drawback
that it can not determine the direction of the association. In this paper we proposed
a signed Hellinger measure to be able to interpret operationally, and we checked three
conditions of association threshold. Furthermore, we investigated some aspects through
a few examples. The results showed that the signed Hellinger measure was better than
the Hellinger measure because the signed one was able to estimate the right direction

of association.

Keywords: Association rule, Hellinger divergence, Hellinger measure, interestingness

measure, signed Hellinger measure.
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